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ABSTRACT

A mathematical model was setup to simulate one-dimensional (1-D) open-channel flow
in the Mae Lao river, Chiang Rai Province. The channel flow was monitored and simulated over a
distance of 30 km from upstream (G.10 station) to downstream (G.8 station) during water years
2004-2008. This study used software HEC-RAS for simulating unsteady flow water surface
profile using implicit finite difference method. The model requires information about channel
geometry, Manning’s roughness values 7, discharge and starting water levels. Perturbation
method was used to estimate parameter sensitivities which included Manning’s roughness
coefficients of the main channel, left and right overbanks, Mae Lao weir and Tham Wok weir
coefficients. The model calibration targeted to minimize sum of squared error (SSE) of hourly
water levels at G.8 station during the water year 2004. The most sensitive of parameters is #» main
channel (5010.80) where other parameter sensitivities are 1865.70, 271.33, 1.40 and 1.35 for n

left overbank, n right overbank, Mae Lao weir coefficient and Tham Wok weir coefficient,
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respectively. The value of SSE after calibration was 612.42 m’. The calibrated model was later
used to predict water levels of water years 2005-2008. The model verification targeted to
comparison water surface profile between observed and simulated data show a good results of
root mean square error (RMSE) every water years less than 1 m. The best RMSE was 0.23 m in
water year 2007 where other RMSE are 0.38 m, 0.33 m and 0.28 m for water year 2005, 2006 and
2008, respectively. The floodplain model was created by using hydraulic and geometry data from
HEC-RAS with MATLAB. Firstly, the terrain model was created in three-dimension (3-D) varies
with selected cross-section. Secondly, boundary of water was created from water level data
overlaying on the terrain model. Finally, the results can show the boundary of flood of Mae Lao

river on selected date.
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